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REMARKS 

Reconsideration and allowance of the subject application are respectfully 
requested. 

Claims 1, 2, 9, 11-13 and 15-35 are pending in the application. . 

Claims 2 and 22 have been amended to clarify that when the matrix material 
comprises cellulose, then the matrix material is present in the formulation in an amount 
of 70-98% by weight. Claims 4-8 have been deleted and the subject matter thereof 
recited in new claims 31-35. respectively. No claims have been amended to overcome 
prior art or to alter the breadth of the claims in any manner. 

In the July 5, 2001 Office Action, the Examiner rejected the claims over prior 
art. Applicant submits that the claimed invention is not anticipated or obvious over the 
cited prior art for the many reasons provided in Applicant's December 4, 2001 
Response and for the following reasons. 

On page 2 of that Office Action, the Examiner stated that "adequate evidence 
must be provided to prove dissimilarities between cited art and claimed invention." 
Based on this requirement raised by the Examiner. Applicant went to great expense and 
hired an independent professor, Dr. Alfred Fahr, who specializes in pharmaceutical 
sustems. to conduct experimental tests comparing the claimed invention to the cited 
prior art. Dr. Fahr conducted the experimental tests and confirmed that the claimed 
invention is unexpected and has a structure very different from the teachings of the 
prior art. See the attached Rule 132 Declaration of Dr. Fahr. 

In regards to McClelland, see page 4 of the Declaration, in which Dr. Fahr 
proved that the particle structure in McClelland is very different than the claimed particle 
structure. 

On pages 4-6 of the Declaration, Dr. Fahr discusses the many significant 
differences between the claimed invention and each of Lang, Norling, Sparks and 
Motta. 

Based on the experimental evidence conducted by Dr. Fahr, and his significant 
experience in the field pharmaceutical systems, he concludes that the claimed particles 
are "clearly different from the systems described by McClelland, Lang, Norling, Sparks 
and Motta." [See page 6, Expertise Section of Rule 132 Declaration.] 

For these reasons, the claimed invention is not anticipated, taught or 
suggested by the cited prior art. Accordingly, Applicant requests that all prior art 
rejections of record be withdrawn. 
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In view of all of the objections and rejections of record having been addressed, 
it is believed that the present application is in condition for allowance and Notice to that 
effect is respectfully requested. 



Manelli Denison & Seller, PLLC 
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Expertise 



about the structure of the product described in 
US patent application 09/319,541 
and differences to various states of art 



The invention describes matrix-excipient compounds for the production of controlled release 
tablets. 

Backgroimd of the invention: For the prolonged release tablets having a polymer content 
above 15%, in general a costly granulation process is necessary. Therefore an invention 
allowing direct compression using a powder mixture would have commercial benefits, it 
would provide a solution for this conunercially very interesting problem. 

The applicants provide as a solution free flowing particles (so called compound) characterized 
by having simultaneously the properties: 

a) being composed of a non-homogenous matrix material (polymer or lipid), i.e. the phase is 
discontinuous 

b) and composed of an excipient (e.g. lactose) being the continuous phase 

c) being particulate, spherical shape 

d) having good flow properties and 

e) allowing to produce a prolonged release unit by direct compression. 

First question arising from the patent application: The structure according to a) to c) was 
described in schematic drawings, no proof was added which lead to the question by the 
examiner to provide evidence for this. 

The points b) and c) are documented in the patent application by the data in the examples 
showing direct compression of compounds to tablets with prolonged release 

The second question arising was, to assess whether the products claimed Muller are different 
to existing products. Products claimed are: 

1 . particle compounds for direct compression 

2. larger matrix units (e.g. tablets) made from the particle compoimds by direct compression. 
The task of is this expertise is to provide definite answers to these 2 questions raised. 

Regarding the first question^ two aspects need to be discussed; 

1st analysis : is the claimed structure a) possibly in theory and b) likely to occur? 
2"^ analysis : Can this be shown by analysis? 

Within the 1st question it has to be discussed if the claimed structure is theoretically possible. 

The compound is physically a dispersion, a dispersion being characterized that one phase 
(discontinuous phase) is dispersed in another phase, the latter being continuous. To fall under 
the definition of a dispersion, the aggregate state (solid, liquid) is of no relevance. 
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Dispersion with a low concentration of discontinuous phase are well known, these are for 
example low concentrated suspension and OAV emulsions (e.g. 20% Intralipid for parenteral 
nutrition), but also dispersions of high concentration of discontinuous phase, e.g. 
pharmaceutical pastes (e.g. with ZnO in olive oil as outer phase) or mayonnaise as 50% to 
80% dispersion of liquid lipid (oil) in water. This corresponds to the claimed concentrations 
of matrix materials polymer or solid lipid in the outer phase of lactose. 
Conclusion: the described structures are theoretically possible. 

The next question within the first analysis is: How likely is it, that the claimed structures are 
formed? 

In the theory of dispersion formation, it is state of the art, that the distinctly lower 
concentrated phase will be the dispersed phase when applying a normal preparation method , 
e.g. admixing the lower concentrated phase in one step by stirring (law of phase volumes). 
This is especially valid, when adding the lower concentrated phase stepwise. 

This can also be demonstrated from daily life when preparing a low fat salad dressing, i.e. 
dispersing about 20% oil in vinegar - an 0/W dispersion will result. The same is the case 
when dispersing lower concentrations of polymer / lipid as matrix material in excipient 
(lactose). 

How about high concentrated dispersions, looking at mayonnaise, that means 80% oil in 
water. The example demonstrates, that in principle it is possible to have an 80% dispersed 
phase of e.g. polymer in an outer phase of e.g. lactose. 

Basically the existence of mayonnaise seem to contradict the "phase law" - but only at the 
first glance! According to the phase law, the oil should form the outer phase. But the validity 
of the phase law is limited by "the law of preparation method". This says, that the type of 
phase (discontinuous or continuous) depends also on the preparation method. If a special type 
of preparation method is applied, even the high concentrated phase (i.e. oil in the emulsion 
and polymer in the compound) can be the dispersed phase. 

In case of mayonnaise, the special method of preparation is adding the oil (discontinuous 
phase) stepwise. One starts with e.g. 20g of water/lecithin phase and adds the oil in 5 g 
portions. Each time the newly added oil is dispersed in 20 g of water, thus according to the 
law of phase volumes giving an O/W dispersion, that means the oil is the discontinuous phase. 
To sununarize: The preparation method needs to consider maintaining and obeying basically 
the law of phase volumes, i.e. the lower concentrated phase in the actual step of dispersion 
process will be the inner, discontinuous phase. 

In the invention, another preparation method was found also obeying the law of phase 
volumes; 

The particle compounds (= polymer in lactose dispersion) are prepared by an intermediate 
step of preparing an aqueous dispersion, the second step is spray-drying this dispersion. 
Just to give an example; 

A polymer-excipient compound should be produced containing as particle 80% polymer as 
discontinuous phase in 20% lactose as continuous phase (i.e. 80g polymer plus 20g lactose in 
1 00 g particle compound powder). 

The aqueous dispersion prepared for the spray-drying process will - according to the 
invention- e.g. be composed of 80g polymer dispersed in e. g. 200 g of water, 20g lactose 
dissolved in the water. The lower concentrated compound (polymer) is admixed by a simple 
stirring process, i.e. adding the polymer as lower concentrated phase (80g) to the higher 
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volume phase of lactose/water (220g). From this as described above, according to the law of 
phase volumes the polymer particles will be dispersed as discontinuous phase in the water 
with lactose. 

In the second step, the outer water phase is "shrinked" by removing the water successively by 
evaporation in the spray-dryer. This shrinking process is continuously leading to a solid 
particle with still continuous a) concentrated water-lactose phase, with progressing drying b) 
continuous highly concentrated water lactose phase and finally after complete water removal 
u) solid continuous lactose phase having just a certain moisture content (e.g. water 3% or so, 
depending on the spray-drying conditions). This is modeled in Figure 1 . 
Depending on the concentration of polymer as inner phase, two different surfaces will be 
obtained: 

A. At low polymer concentrations or low evaporation velocity, there is enough lactose to 
surround the polymer particles as a thick layer, the surface is smooth (Fig. Id left) 

B. At high polymer concentrations or fast evaporation rate, the polymer particles led to 
slightly embossed structure on the surface (Figure Id, right). 

Conclusion: The described structures are very likely to occur, to be more precise: according 
to the developed production method, they will form inevitably. From point surprising is the 
really nice spherical form (cf. comments below) causing the good flow properties. 

The next question to be answered is, if this structure as described in the patent application and 
modeled in Figure Id) can be shown by electron microscopy. 
REM pictures were taken from different compounds. 

The spherical character of the particles is proven in Figure 2, a compound composed of 70% 
ethylcellulose and 30% lactose. 

Figure 3 and 4 - compound with only 30% ethylcellulose and lactose: 

The surface is rather smooth in excess of lactose leading to a thick coverage with lactose, 
covering the shapes of the polymer particles 

Fig 3 with magnification 3,000 shows the smoothness of the surfaces. This can be seen even 
more clearly at the magnification of 10,000 (Fig. 4). 

Fig. 3 shows also the typical feature of spry-dried particles. Due to the fast water evaporation 
from the inside, they are hollow spheres, the holes can be seen created by the evaporating 
water. This was not mentioned in the patent application because it is a general feature of 
spray-dried particles (please cf. my comments below regarding differences to other patents / 
patent applications). 

Fig. 5 - compound with ethylcellulose 50% and lactose 50%: 

The REM picture shows the beginning of a slightly uneven surface attributed to the increasing 
concentration of the inner phase. 

Fig. 6 and 7 - compound of 70% ethylcellulose and 30% lactose: 

Fig. 6 shows again the spherical character, and also the hoUowness as nicely seen by the 
particle in the lower middle. Stronger magnification of 10,000 (Fig. 7) reveals the first round 
shapes on the surface, but still being smooth due to the outside lactose coverage. The 
ethylcellulose particles (Aquacoat) sprayed in the compound had a diameter of about 200 nm, 
that means a tenth of the length of the size bar. The maximum size of the elevation in the 
surface is slightly above 0.2 |im, that means they lactose-covered ethylcellulose particles. 
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Fig. 8 and Fig. 9 - Aquacoat (ethylcellulose) 30% and lactose 70% compound: 
A very fast drying from the surface leads to fast shrinking and the more pronounced exposure 
of the ethylcellulose peirticles causing the surface to be uneven. The maximum size of the 
elevations in the surface is dictinctly above 0.2 ^m attributed to a thicker lactose coverage 
than in Fig. 7. 

Fig. 10: 

It shows again that the particles as spray-dried product are hoUov^ spheres. 

Coming to the second question whether the products claimed by Muller are different to 
existing products. As said above, products claimed are: 

1. particle compounds for direct compression 

2. larger matrix units (e.g. tablets) made from the particle compounds by direct compression. 
WO 94/00111 - McClelland: 

McClelland describes a spheronization process, that means particles made by extrusion. 
Muller produces the particles by spray-drying. 

Based on the different production methods, the resulting particles have a different internal 
structure. 

Particles made by extrusion are solid, not hollow. 

Spray-dried particles are in most cases hollow, the REM pictures prove this for the particles 
described by Muller, 

Conclusion 1: The particle structure is different: 

In addition, the polymer of the extrusion mass is the constituent to keep together the particle, 
that means it is the continuous phase (in contrast to Muller where the polymer (or lipid) is the 
discontinuous phase. This is evident from the fact that- when using a too low polymer 
concentration in extrusion (e.g. Avicel), the pellets will fall apart due to lack of coherent 
phase. 

Conclusion 2: In addition, the polymer phases are in a different state (discontinuous in Muller 
versus primarily continuous in McClelland). 

Thus the products are different, 
US Patent 5,006 J4S - Lang 

Muller describes release from a matrix system, release takes place by the Higuchi law. The 
matrix system can be compared with a ball of ice cream having pieces of cracknel inside. The 
pieces of cracknel represent the drug, it diffuses through the ice cream matrix to be released. 
Release takes place via the Higuchi law. 

In contrast to this, Lang is using a membrane smroimding the compressed drug. This can be 
compared with drug release from a dialysis bag, it releases after the Pick law. 
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Conclusion: Set up of the systems is different, this is also evident by the different physical 
laws according to which the release takes place. Systems cannot be identical in structure - 
even despite made from the same material - when different laws describe the release. 

US Patent 5,958,458 - Norling: 

The same described for Lang is valid for Norling. Norling also uses membranes (coated cores 
= membrane around drag core). There is no principle difference between coated tablet and 
coated pellet, just the size and form of the unit. 

It should be pointed out, that systems lead to the same result (i.e. prolonged release), but this 
does not mean that they are necessarily identical. 

To illustrate it from practical life: I can use a mean of transport to go from Washington DC to 
LA, e.g. a train or a plane. They are both means of transport (in case of the patents "prolonged 
release units") but nevertheless they are different. 

US Patent 5,505,962 - Sparks 

Also sparks is using a membrane to control release. It is no matrix as described by Muller. 

Conclusions for Norling and Sparks: They are both ,membrane systems, a membrane 
system is never identical with a matrix system. 

US Patent 5,662,935 - Motta 

The patent by Motta creates a controlled release tablet by mechanical and electromechanical 
actions during the compression process. 

The principle of Motta is that in the tablet the polymer structure is changed due to special 
mechanical and electromechanical actions, this is nicely demonstrated in Fig. 5 (before) and 
Fig. 6 (after). That means the polymers have now according to Motta a special stmcture to 
obtain the desired release profile. 

There is not this special structure in the invention by Mxiller = first difference. 

Secondly, the invention of Motta targets to accelerate release, Muller wants the opposite. I 
Fig. 1 after Motta, the release of the tablet produced by the method of Motta is much faster 
(tablet B) compared to a traditional tablet. 

Motta being a release-accelerating system is therefore different to Muller. Systems 
performing different in release properties cannot be identical. 

In column 4, line 47 it says that the action is applied up to 20 seconds, that means to compress 
one single tablet takes up to 20 seconds. Modem machines are compressing 200,000 tablets 
and more per hour (rotary machines). Assuming a time of 20 seconds for compressing one 
tablet on a roary machine would mean production of 3 tablets per minute and 180 tablets per 
hour! ! Even assuming only a time of one second per tablet, gives a maximum of 60 x 60 = 
3600 tablets per hour. From this, this process is absolutely not economical, the Japanse 
company Shionogi therefore dropped the development of these tablets. 

In contrast, the invention by Muller allows to use normal machine velocity with 200,000 
tablets per hour and more. Therefore there is a clear inventive height. 
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Conclusion: The systems by Muller and Motta are different, clearly proven by the Fig. 5 and 
6 showing the change in polymer structure whereas in Muller the original polymer structure 
remains. Motta is release-accelerating, Muller prolonging. 

Overall Conclusions: 

The structures described by Muller are 

1. theoretical possible 

2. likely to occur 

3. are proven by REM investigations 

The systems described by Muller (particle compounds, release units produced from the 
compounds) are clearly different from the systems described by McClelland, Lang, Norling, 
Sparks and Motta, 
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2. Fahr, A. & Kissel, Th.: MLkroparticles and Implants: Drugs for parenteral application, in Miiller, 
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8. Fahr A. & van Hoogevest P.: Nexiartige Tragersysteme: Biopharmazie und Technologien. Lecture 
at Sjmposion: ,JSieue Impulse in der Pharma!^e*\ Basel, Sept. 28th, 1994. 
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10. Fricker G., Fahr A., Vonderscher J., Beglinger C. & Drewe J.: Enteral absorption of octreotide: 
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30. R. Miiller, K. MiiUer, D. Weyel, V. Jerome, D.M. Nettelbeck, W. Grauhch, D. Miller, H.H. 
Sedlacek, J. Adamkiewicz, A. Fahr, and S. Briisselbach: Development of tumor-targeting vectors 
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32. S. Briisselbach, W. GrauUch, D.M. Nettelbeck, V. Jerome, T. Nahde, K MiiUer, D. Weyel, J. 
Adamkiewicz, A. Fahr, and R. MiiUer Transductional and transcriptional targeting of tumor 
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